APPLICATION FOR UNITED STATES LETTERS PATENT 



INVENTORS: AN Byeong-Duk, SHIN Hyo-Sik, PARK Jun-Hyung, CHO Bum-Gyu 

TITLE: SWIVEL HINGE ASSEMBLY AND ELECTRONIC DEVICE 
HAVING THE SAME 



ATTORNEYS: FLESHNER & KIM, LLP 

Customer No. 34610 

DOCKET NO.: IK-0064 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The invention relates to an electronic device, and more particularly, to a swivel 
hinge assembly for an electronic device, such as a portable electronic device. 

2. Background of the Related Art 

[0002] FIGS. 1A to 1C show a related art portable electronic device having a swivel 
hinge. Referring to FIGS. 1A to 1C, a variety of parts, such as a main board and a hard disk 
drive, are installed within a main body 1. A keyboard 3 which functions as an input device is 
provided on a top surface of the main body 1. A display unit 5 is connected to an end of the 
main body 1. Generally, a liquid crystal display (LCD) is used as the display unit 5; however, 
other types of display units may also be appropriate. 

[0003] The display unit 5 can be pivoted to be folded or unfolded with respect to the 
main body 1, as shown in FIGS. IB and 1C, and can also be rotated horizontally as viewed from 
the front of the main body 1, as shown in FIG. 1C. This is possible because the main body 1 
and the display unit 5 are connected to each other by a swivel hinge assembly 7. 

[0004] The swivel hinge assembly 7 allows the display unit 5 to be rotated horizontally 
about a rotary plate 7r. An end of a connection plate 7c is connected to the rotary plate 7r. A 
center of rotation in a fore and aft direction is positioned along a tangential direction of a 
circular arc defined by and at the periphery of the rotary plate 7r. Thus, the central axis of 




rotation in the lateral direction and the central axis of rotation in the fore and aft direction are 
not orthogonal to each other on the same plane. 

[0005] In such a related art, the display unit 5 is pivoted in a fore and aft direction on the 
top surface of the main body 1, that is, pivoted about the hori2ontally extending axis of rotation 
on the one end of the connection plate 7c, to be folded or unfolded with respect to the main 
body 1. At the same time, the display unit 5 is rotated horizontally about a vertically extending 
axis of rotation provided on the rotary plate 7r. 

[0006] Therefore, the display unit 5 can be used in various rotated states. More 
particularly, the display unit 5 can be used in a state in which a rear surface thereof is in close 
contact with the top surface of the main body 1, as shown in FIG. 1C. Thus, the display unit 5 
may be used as a tablet computer. 

[0007] However, there are the following problems in the related art. 

[0008] Since the rotary plate 7r of the swivel hinge assembly 7 is in the shape of a circle, 
the swivel assembly 7 occupies a large area on the top surface of the main body 1. Therefore, 
the keyboard 3 cannot be installed in at least a portion having a width corresponding to a 
diameter of the rotary plate 7r. In other words, right and left areas on the top surface of the 
main body 1 with respect to the rotary plate 7r are not available for placement of the keyboard 3. 

[0009] Further, there is the inconvenience in the related art that the keyboard 3 is located 
near the front end of the main body 1 and thus there are no portions for supporting the wrists of 
a user when the user presses the keys of the keyboard 3. To solve the aforementioned problems, 
the swivel hinge assembly 7 must be formed to protrude from the rear end of the main body 1. 
However, if the swivel hinge assembly 7 protrudes from the rear end of the main body 1, an 
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external appearance of the device is not suitable for design purposes. Further, the display unit 5 
is unstable since the display unit 5 may be positioned beyond the rear end of the main body 1. 

SUMMARY OF THE INVENTION 

[0010] An object of the invention is to substantially solve at least one or more of the 
above problems and/ or disadvantages, in whole or in part, and to provide at least the advantages 
described hereinafter. 

[0011] In order to achieve at least the above objects, in whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
provided a swivel hinge assembly in accordance with an embodiment of the invention 
comprising a first rotary shaft configured to be rotatable about a substantially vertically extending 
axis, a base configured to be rotatable in a substantially horizontal plane by the first rotary shaft, 
and a second rotary shaft, which is installed on the base, at least a portion of which is configured 
to be rotatable about a substantially horizontally extending axis which intersects with the first 
rotary shaft. 

[0012] To further achieve at least the above objects, in whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
provided an electronic device in accordance with an embodiment of the invention comprising a 
main body having an opening therein, a rotatable display unit, and a swivel hinge assembly 
configured to rotatably connect the display unit to the main body, wherein the swivel hinge 
assembly comprises a first rotary shaft configured to be rotatable about a substantially vertically 
extending axis and which is supported on the main body, a base configured to be rotatable in a 
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substantially horizontal plane by the first rotary shaft in the opening such that the base is level 
with a top surface of the main body, and a second rotary shaft, which is installed on the base, at 
least a portion of which is configured to be rotatable about a substantially horizontally extending 
axis, which intersects with the first rotary shaft, and which is connected to the display unit. 

[0013] To further achieve at least the above objects, in whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
provided a swivel hinge assembly in accordance with an embodiment of the invention for use in 
an electronic device including a main body and a display unit, the swivel hinge assembly 
comprising a first frame, a second frame, including a base which is mounted on the first frame so 
as to be rotatable in a substantially horizontal plane about a first substantially vertical axis of 
rotation with respect to the first frame and a rotary shaft, which is installed on the base, at least a 
portion of which is configured to be rotatable about a substantially horizontally extending axis of 
rotation substantially orthogonal to the first axis of rotation. 

[0014] To further achieve at least the above objects, in whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
provided an electronic device in accordance with an embodiment of the invention comprising a 
main body having an opening formed therein, a display unit configured to display information, 
one end of which is connected to the main body, and a swivel hinge assembly comprising a first 
frame affixed to the main body and a second frame configured to allow the display unit to be 
rotated in a substantially horizontal plane about a substantially vertically extending axis with 
respect to the main body, said second frame having a plurality of cutout portions, such that the 
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second frame does not extend beyond a back wall of the main body when the display unit is 
positioned to face substantially forward or rearward with respect to the main body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The invention will be described in detail with reference to the following drawings 
in which like reference numerals refer to like elements wherein: 

[0016] FIG. 1A is a perspective view of a related art portable electronic device having a 
related art swivel hinge assembly; 

[0017] FIG. IB is a perspective view of a related art portable electronic device having a 
related art swivel hinge assembly; 

[0018] FIG. 1C is a perspective view showing a related art portable electronic device in a 
state in which a rear surface of a display unit is folded to face a main body according to the 
related art; 

[0019] FIG. 2A is a schematic rear perspective view of a portable electronic device 
having a swivel hinge assembly according to an embodiment of the invention; 

[0020] FIG. 2B is a schematic front perspective view of the portable electronic device of 
FIG. 2A; 

[0021] FIG. 3 is a schematic perspective view of the portable electronic device in a 
folded state; 

[0022] FIG. 4 is a schematic exploded perspective view of a swivel hinge assembly 
according to an embodiment of the invention; 
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[0023] FIG. 5A is a schematic perspective view of a swivel hinge assembly according to 
another embodiment of the invention; 

[0024] FIG. 5B is a schematic side view of the swivel hinge assembly shown in FIG. 5A; 

[0025] FIG. 6A is a schematic exploded perspective view of a swivel hinge assembly 
according to another embodiment of the invention; 

[0026] FIG. 6B is a schematic perspective view of a portion of the second frame of the 
swivel hinge assembly of FIG. 6A; 

[0027] FIG. 6C is a schematic perspective view of the first frame of the swivel hinge 
assembly of FIG. 6A; 

[0028] FIG. 7A is a schematic perspective view of a base with a single cutout portion 
formed therein in accordance with an embodiment of the invention; 

[0029] FIG. 7B is a schematic perspective view of a base with cutout portions formed at 
both ends thereof in accordance with an embodiment of the invention; 

[0030] FIG. 8 is a schematic perspective view showing a state in which a display unit is 
rotated substantially horizontally in a portable electronic device in accordance with an 
embodiment of the invention; 

[0031] FIG. 9 is a schematic perspective view showing a state in which a rear surface of 
the display unit is securely seated on a top surface of a main body in a portable electronic device 
in accordance with an embodiment of the invention; 

[0032] FIGS. 10A to 12B sequentially show motion of a cover plate according to the 
operation of a swivel hinge assembly in accordance with an embodiment of the invention; 
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[0033] FIG. 13A is a schematic perspective view showing an example in which a cover 
plate is installed on the main body of a portable electronic device in accordance with an 
embodiment of the invention; 

[0034] FIG. 13B is a side sectional view of the installed cover plate of FIG. 13A; 

[0035] FIG. 14A is a perspective view of a portable electronic device in accordance with 
an embodiment of the invention; 

[0036] FIG. 14B is a sectional view of the device of FIG. 14A; 

[0037] FIG. 15A is an exploded perspective view of a swivel hinge assembly according to 
another embodiment of the invention; and 

[0038] FIG. 15B is a planar view of the assembly of FIG. 15A 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0039] Hereinafter, a swivel hinge assembly and a portable electronic device having the 
same according to embodiments of the invention will be described in detail with reference to the 
accompanying drawings. A combined notebook and tablet computer are described herein as an 
example of a portable electronic device. However, the invention can also be applied to a variety 
of electronic devices, including portable electronic devices, such as notebook computers, mobile 
phones, and tablet computers, for which it is desirable that a display unit and main body thereof 
be folded to face each other and unfolded to move away from each other. 

[0040] FIG. 2A is a schematic rear perspective view of a portable electronic device with a 
swivel hinge assembly according to an embodiment of the invention. FIG. 2B is a schematic 
front perspective view of the portable electronic device of FIG. 2A. FIG. 3 is a schematic 
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perspective view of the portable electronic device according to an embodiment of FIG. 2A in a 
folded state. 

[0041] The portable electronic device of FIG. 2A includes a main body 10 and a display 
unit 15 that may be folded or unfolded with respect to each other, similarly to a so-called 
notebook computer. An input 12 may be provided on a top surface of the main body 10. The 
input 12 may be a keyboard comprising a plurality of keys for inputting characters, numerals, 
symbols, etc. Another input device, such as a touchpad or pointing stick, also may be provided 
on the top surface of the main body 10. Parts, including a main board, a hard disk drive, etc., 
may be installed within the main body 10. 

[0042] The display unit 15 may be, for example, a touch screen or liquid crystal display 
(LCD). For example, in some embodiments of the invention, the display unit 15 may be 
configured in the form of a tablet computer, and may include a touch screen such that input may 
made through the display unit 15 itself. 

[0043] In addition, the main body 10 and the display unit 15 can be variously combined 
with each other for various functions. For example, similar to a notebook computer, parts, 
including a main board, a hard disk drive, etc., may be contained in the main body 10 and the 
display unit 15 may have only a display function without an input function. Alternatively, the 
display unit 15 may be configured in the form of a tablet computer and the main body 10 may 
be provided with an additional input device and without a main board. 

[0044] Further, a tilting stand 20 may be provided at a rear end of the main body 10 
where the main body 10 and the display unit 15 are connected with each other. The tilting stand 
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20 allows the rear end of the main body 10 to be positioned relatively higher than a front end 
thereof which results in easier keying operations. 

[0045] The tilting stand 20 may comprise a support bar 22, as shown in FIG. 2A. In this 
embodiment, the support bar 22 has a length corresponding to a lateral width of the main body 
10 and is selectively supported on the floor or ground on which the main body 10 is positioned. 
One or more hinge connection bars 23 extends substantially vertically from the support bar 22 
and is hingedly connected to the main body 10, as shown in FIG. 2A. In this embodiment, at 
least two hinge connection bars 23 are provided based on the length of the support bar 22. The 
support bar 22 is hingedly connected to the main body 10 such that the tilting stand 20 is 
rota table only when a force greater than a specific value is applied thereto. This prevents the 
tilting stand 20 from being inadvertently rotated due to a small external force applied thereto 
during its use. 

[0046] The tilting stand 20 provided on the rear end of the main body 10 is securely 
seated on a rear end of the top surface of the main body 10 when it is not in use, as shown in 
FIG. 3. When the tilting stand is in use, that is, when the main body 10 is used in an inclined 
position, the tilting stand 20 is supported on a surface on which the electronic device is 
positioned, as shown in FIG. 2A. 

[0047] The tilting stand 20 may be formed with a pen reception portion 27 into which a 
stylus pen 25 may be inserted, as shown in FIG. 2A. The pen reception portion 27 may be 
formed in a longitudinal direction of the support bar 22 such that its entrance hole is provided 
on an end of the tilting stand 20, as shown in FIG. 2A. The stylus pen 25 inserted into the pen 



9 




reception portion 27 is needed when the display unit 15 is configured in the form of a tablet 
computer. 

[0048] A swivel hinge assembly according to various embodiments of the invention will 
be discussed hereinbelow. The swivel hinge assembly according to embodiments of the 
invention allows a display unit to be vertically and horizontally rotated with respect to a main 
body of an electronic device, such as a portable electronic device. Various features of the swivel 
hinge assembly according to the embodiments of the invention may be utilized on any of the 
various embodiments and are not limited to any particular embodiment. For example, the 
spring-loaded cover plate 60 may be utilized with any of the various embodiments of the 
invention. 

[0049] FIG. 4 is a schematic perspective view of a swivel hinge assembly according to an 
embodiment of the invention. 

[0050] Referring to FIG. 4, the swivel hinge assembly 40 comprises a first rotary shaft 41 
that extends substantially vertically, a second rotary shaft 42 that extends substantially 
horizontally and substantially orthogonal to the first rotary shaft 41, and a base cover 45. The 
first rotary shaft 41 is used for rotating the display unit 15 in a substantially horizontal plane, and 
at least a portion of the second rotary shaft 42 is used for vertically rotating the display unit 15 in 
the fore and aft directions. The two shafts perpendicularly intersect with each other and a hole 
43 into which a portion of the first rotary shaft 41 is inserted is formed at a center of a base 42a 
of the second rotary shaft 42. The second rotary shaft 42 can be rotated in a substantially 
horizontal plane when it is engaged with the first rotary shaft 41 which is rotated in the direction 
of arrow A in FIG. 4. Further, end portions, or connection arms 44 of the second rotary shaft 



10 




42 can be rotated in the fore and aft directions, as shown by the directional arrows B, C in FIG. 
4. 

[0051] The base 42a may take the shape of a partially cut out disc coupled or integral 
with the second rotary shaft 42, as shown in FIG. 4, having cutout portions 42b. Further, the 
base 42a may be covered by a base cover 45, also in the shape of a cut out disc, with cutout 
portions 46, as shown in FIG. 4. The base 42a and cover base 45 rotate together in a 
substantially horizontal plane. 

[0052] The second rotary shaft 42 may be configured to be installed on the base 42a, or 
the second rotary shaft 42 and the base 42a may be integrally formed. Alternatively, the first 
rotary shaft 41 and the base 42a may be formed integrally. 

[0053] The first rotary shaft 41 and the base 42a may be mounted on the main body 10 
of the electronic device, and the second rotary shaft 42 may be mounted on the display unit 15 
to allow the display unit 15 to be rotated substantially horizontally and vertically with respect to 
the main body 10 of the electronic device. 

[0054] FIGS. 5A-5B show a swivel hinge assembly according to another embodiment of 
the invention. The swivel hinge assembly 50 of FIGS. 5A-5B is configured to be connected a 
main body and a display unit of an electronic device, so as to allow the display unit to be 
vertically and horizontally rotated with respect to the main body of the electronic device, as 
viewed from a front of the main body. The swivel hinge assembly 50 shown in FIGS. 5A and 
5B may be utilized in an electronic device, for example, a portable electronic device, such as that 
shown in FIG. 2A-2C, and the following discussion will refer to such a portable electronic 
device. However, the swivel hinge assembly may also be utilized in other type devices. 



11 




[0055] The swivel hinge assembly 50 generally comprises a first frame 51, which may be 
in the form of a mounting base configured to be mounted to a main body of an electronic device, 
such as main body 10 shown in FIGS. 2A-2C, and a second frame 55 configured to be rota table 
relative to the first frame 51 and connected with a display unit, such as display unit 15 shown in 
FIGS. 2A-2C, so as to move together with the display unit. 

[0056] The first frame 51 is fixed to the main body 10 and is provided with a horizontal 
shaft 52, as shown in FIG. 5B, on a top surface thereof. A plurality of fixing pins 53 are formed 
to protrude from a bottom surface of the first frame 51. The fixing pins 53 are fitted into 
corresponding recesses in the main body 10 so that the swivel hinge assembly 50 can be firmly 
fixed to the main body 10. 

[0057] As shown in FIG. 5B, the second frame 55 is configured to be rotatable in a 
substantially horizontal plane about the rotary shaft 52 and with respect to the first frame 51. 
The second frame 55 is provided with a housing 57 and a base 56. The base 56 may be formed 
integral with the housing 57, or the base 56 and housing 57 may be formed as separate pieces. 

[0058] In this embodiment, the base 56 is roughly disc-shaped, and includes rounded 
portions 56r having a predetermined radius of curvature and straighdy formed cutout portions 
56c. The cutout portions 56c are symmetrically formed on opposite sides of the base 56. In 
other words, in this embodiment, the base 56 is in the shape of a disc, opposite ends of which 
are cut out, as viewed from above in a plan view (see, for example, FIG. 7A). Referring, for 
example, to FIGS. 7A-7B, as viewed from the top of the main body 10, the cutout portions 56c 
do not protrude from the rear end of main body 10 but define a portion of the rear end of the 
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main body 10 when the display unit 15 is not rotated, or has been rotated 180 degrees in a 
horizontal direction. 

[0059] The housing 57 has a rounded external surface, as shown in FIG. 5A. Both ends 
of the housing 57 are open and the interior of the housing extends along a longitudinal direction. 
The housing 57 is configured to be placed into a corresponding recess in the display unit 15. 

[0060] The rotary shaft 52 is placed at a center of the housing 57. Further, a rotary shaft 
58 is rotatably installed within the longitudinally extending interior of the housing 57, and with 
respect to the rotary shaft 52. The rotary shaft 58 functions as a horizontally extending axis of 
rotation about which the display unit 15 is rotated in fore and aft directions. 

[0061] Connection arms 59 for connection with the display unit 15 are provided on both 
ends of the rotary shaft 58. The connection arms 59 are fastened with fastening means, such as 
screws, to the display unit 15 so that both of the rotary shaft 58 and the display unit 15 can be 
simultaneously rotated with respect to the second frame 55. In this embodiment, the display 
unit 15 is preferably rotatable about the rotary shaft 58 only when a predetermined force is 
applied thereto. 

[0062] Further, the second frame 55 is configured to be fastened to the display unit 15, 
while the base 56 is configured to be fastened to the main body 10. To allow the base 56 to be 
horizontally rotated, a circular opening having a diameter corresponding to that of the base 56 
may be formed on the main body 10. 

[0063] For example, FIGS. 7A and 7B show an opening 70 formed on a top surface of 
the main body 10. FIG. 7A shows an embodiment for which only one cutout portion 56c is 
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formed on the base 56, while FIG. 7B shows an embodiment for which cutout portions 56c are 
formed on opposite sides of the base 56. 

[0064] When the base 56 shown in FIG. 7A has been rotated 180 degrees, a part of the 
opening 70 is open. Further, in case of the base 56 shown in FIG. 7B, a part of the opening 70 
is also open due to the presence of the cutout portions 56c of the base 56. 

[0065] To cover the opened regions shown in FIGS. 7A and 7B, a cover plate 60 may 
employed according to embodiments of the invention. Although it is described for this 
embodiment that the cover plate 60 is connected to the first frame 51, the cover plate may be 
installed direcdy onto the main body 10. The cover plate 60 may be semicircular in shape and 
defined by a rounded curve and a chord corresponding to a length of the cutout portion 56c 
with an area corresponding to a region removed from the circular base 56. 

[0066] In this embodiment, the cover plate 60 includes a connection leg 61, which 
extends downward from the cover plate 60. A tip end of the connection leg 61 is pivotally 
attached to a supporting portion 64 of the first frame 51 by a hinge pin 61 p. The supporting 
portion 64 may be integrally formed with the first frame 51. 

[0067] The cover plate 60 is formed with a stepped portion 62 along the rounded 
periphery thereof. The stepped portion 62 is placed into the main body 10, and thus, a top 
surface of the cover plate 60 is at the same level as that of the base 56 when the open region is 
covered with the cover plate 60. However, in the case where the cover plate 60 is installed 
directly to the main body 10, the stepped portion is not required. 
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[0068] An inclined guide plane 62a is formed on the cover plate 60 at a portion adjacent 
the cutout portion 56c. The inclined guide plane 62a is formed inclined downward toward the 
cutout portion 56c. The cutout portion 56c also has a corresponding inclined plane 56d. 

[0069] An elastic force is exerted on the cover plate 60 by means of an elastic member 66 
fixed to the supporting portion 64. The elastic member 66 exerts elastic force on the cover plate 
60 in such a direction that the top surface of the cover plate 60 is at the same level as that of the 
base 56. 

[0070] The cover plate 60 is received into the main body 10 when the second frame 55 
rotates. When the display unit 15 is not rotated or has been rotated 180 degrees, the open region 
of the opening 70 is covered with the cover plate 60. 

[0071] FIGS. 6A-6C show a swivel hinge assembly according to another embodiment of 
the invention. The swivel hinge assembly 50' is similar to the swivel hinge assembly of FIGS. 4 
and 5A-5B. 

[0072] In this embodiment, the second frame 55' comprises a base 56'. Rotary shaft 58 
extends from the base 56' and includes rotatable connection arms 59. In this embodiment, the 
base 56' is in the form of a cut out disc, as shown in FIG. 6A. Protruding stepped end portions 
56a of the base 56' are configured to interact with the cover plate 60 similar to the embodiment 
of FIGS. 5A-5B. 

[0073] Further, the second frame 55' includes a shaft 55b configured to mate with a 
hollow shaft 51b of the first frame 51, and may be in the form of a mounting base configured to 
be attached to a main body 10 of a portable electronic device, so as to be rotatable with respect 
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thereto. The second frame 55' may include a projection 55a configured to mate with a groove 
51a formed in the shaft 51b to limit the rotation of the shaft 55b. 

[0074] In this embodiment, the base 56' of the second frame 55' may or may not be 
covered by a housing similar to housing 57, or the combination of housing 57 and base 56, 
which would cover and protect base 56\ 

[0075] The operation of the swivel hinge assembly and a portable electronic device 
having the same constructed according to embodiments of the invention will be described 
generally below. The following discussion refers to FIGS. 5A-5B. However, it should be 
understood that the embodiments of FIGS. 4 and 6A-6C operate in a similar fashion and thus 
extraneous discussion has been omitted. 

[0076] FIG. 3 shows a portable electronic device in a state in which the main body 10 
and the display unit 15 are folded to face each other. This state corresponds to a state in which a 
user carries the portable electronic device. FIGS. 2A and 2B show a state in which the display 
unit 15 of the portable electronic device has been rotated in fore and aft directions about the 
vertical rotary shaft 58. This state corresponds to a case in which a user may perform an input 
operation through the input unit 12. As previously stated, in some embodiments, the user may 
perform the input operation by bringing a stylus pen 25 into contact with a top surface of the 
display unit 15. 

[0077] FIG. 8 shows a state in which the display unit 15 has been rotated about the 
rotary shaft 52 in a state shown in FIGS. 2A and 2B. That is, the display unit 15 has been 
vertically rotated about the rotary shaft 58 and then horizontally rotated about the rotary shaft 
52. The display unit 15 can be rotated about the rotary shaft 58 up to about 180 degrees, the 
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display unit 15 can be rotated about the rotary shaft 52 up to 360 degrees. In the embodiment 
of FIG. 4, the display unit 15 is vertically rotated via connection bars 44, and then horizontally 
rotated about the rotary shaft 41. In the embodiment of FIG. 6A-6C, the display unit 15 is 
vertically rotated via rotatable connection arms 59 and then horizontally rotated about the 
mounting base 51. 

[0078] Referring to FIG. 8, an input operation can easily be made to the input unit 12 by 
causing the rear end of the main body 10 to be relatively higher than the front end thereof. This 
is accomplished by unfolding the tilting stand 20 from the rear end of the main body 10 and 
supporting it on a surface, as shown in FIG. 8. 

[0079] In a state where the tilting stand 20 is securely seated on the rear end of the main 
body 10, as shown in FIGS. 3 and 8, the tilting stand 20 functions to prevent the display unit 15 
from being unnecessarily or inadvertendy rotated about the horizontal rotary shaft 52. That is, 
since the tilting stand 20 is securely seated on the rear end of the main body 10 and holds one 
end of the display unit 15 in place, the display unit 15 can be prevented from being arbitrarily 
rotated. 

[0080] Further, FIG. 9 shows a state in which a rear surface of the display unit 15 is 
securely seated on the top surface of the main body 10 so that a front surface of the display unit 
15 faces upwards when the portable electronic device is placed on a surface. This state 
corresponds to a state in which the display unit 15 is configured, for example, in the form of a 
tablet computer. In such a state, an input operation may be made through the display unit 15 
using the stylus pen 25. 
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[0081] Next, in a case in which the display unit 15 is rotated about the rotary shaft 52, 
the cover plate 60 will be operated. First, when the display unit 15 is not rotated or has been 
rotated 180 degrees, as shown in FIGS. 2A and 2B, the cover plate 60 will be at the same level as 
the top surface of the main body 10. This state is also shown in FIGS. 5A and 5B and 
corresponds to a state in which the opened region (70' in FIG. 7B) of the opening 70 in the main 
body 10 has been covered with the cover plate 60. 

[0082] The cover plate 60 is raised and/or lowered by the rotation of the display unit 15, 
that is, the rotation of the base 56 (base 42a in the embodiment of FIG. 4; base 56' in the 
embodiment of FIGS. 6A-6C). When the display unit 15 begins to rotate about the rotary shaft 
52 from the state shown in FIGS. 2A and 2B, the inclined plane 56d of the cutout portion 56c 
that was in contact with the inclined guide plane 62a of the cover plate 60 begins to push the 
inclined guide plane 62a of the cover plate 60. Thus, the cover plate 60 begins to pivot on the 
hinge pin 61 p and to descend while overcoming the elastic force from the elastic member 66. 
This state is illustrated in FIGS. 10A and 10B. When the display unit 15 is further rotated, the 
cover plate 60 is pressed down by a bottom surface of the base 56, as shown in FIGS. 11A and 
11B. 

[0083] FIGS. 12A and 12B show a state in which the display unit 15 has been rotated 90 
degrees. In such a state, the cover plate 60 is kept pressed down by the bottom surface of the 
base 56. 

[0084] Further, when the display unit 15 is further rotated 90 degrees from the state 
shown in FIGS. 12A and 12B, the cover plate 60 is no longer pressed down by the base 56. 
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Thus, the cover plate 60 is restored to its original state by the restoring force and again covers 
the opening of the main body 10. 

[0085] The cover plate may be installed on the main body and resiliently supported by 
the elastic member, instead of being installed on the first frame of the swivel hinge assembly. In 
this way, the cover plate can come into and out of the opening and covers the opening according 
to the rotation of the base. 

[0086] FIGS. 13A and 13B show another embodiment in which a cover plate is installed 
on the main body. FIG. 13A is a perspective view of an upper portion of the main body as 
viewed from below, and FIG. 13B is a side sectional view of the main body with the cover plate 
installed therein. 

[0087] Referring to FIGS. 13A and 13B, cover plate 60', roughly semicircular in this 
embodiment, is installed within opening 70 formed in the top surface of the main body 10 level 
with the top surface of the main body. One side of the cover plate 60' is fixed to an extension 
plate 16 positioned below the opening 70 by a downwardly extending hook 67 of the cover plate 
60' fitted into a slot 16a formed in the extension plate. Further, the other side of the cover plate 
60' is supported on the extension plate 16 by an elastic member 66', and thus, the cover plate can 
move up and down in an elastic manner. This up and down motion can be selectively 
performed according to the horizontal rotation of the base, as described in the foregoing 
embodiment of the invention. 

[0088] FIGS. 14A and 14B show another embodiment in which cables 81, 82 pass 
through a hole 43 in a base 56' and a hollow shaft 51. The cables connect electronically between 
a display unit 15 and a main body 10. A first cable 81 may be, for example, an antenna cable 
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configured to communicate an antenna (not shown) in a display unit 15. Such an antenna may 
be indispensable for wireless communication, e.g. wireless Internet or wireless LAN. A second 
cable 82 may be, for example, a cable configured to exchange display signals and/or 
communicate supply electric power between the display unit 15 and the main body 10. 

[0089] While the first cable 81 and second cable 82 may connect, respectively, different 
parts in a portable electronic device, both the first cable 81 and second cable 82 preferably pass 
through the same region, as shown in FIG. 14A, for example, hole 43, simplifying a connecting 
structure between the display unit 15 and the main body 10. 

[0090] However, because the first cable 81 and second cable 82 pass through hole 43 in 
the base 56' and the hollow shaft 51, they are liable to be twisted during repeated rotation of the 
display unit 15 and be worn due to friction against each other and/or the hollow shaft 51. To 
avoid such twist, the first cable 81 and second cable 82 are bound to each other by a binding 
member 83, as shown in FIG 14B. In addition, a corner of an inner surface of the hollow shaft 
51 may be rounded to relieve any friction between the cables 81, 82 and the hollow shaft 51. 
Optionally, a shock-absorbing member 85, such as a silicon rubber, polyurethane foam and so 
on, may be attached to a corner of an inner surface of the hollow shaft 51. 

[0091] FIGS. 15A and 15B show a swivel hinge assembly according to another 
embodiment of the invention. The swivel hinge assembly comprises a base 110, swivel body 120 
and a rotary body 130. 

[0092] A base 110 is fixed, for example, to a main body of an electronic device. For 
example, the base 110 may be fixed to a main body of an electronic device by at least one 
combining unit 111 with a hole 112 formed on the base 110 so as to fix the base 110 to the main 
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body. The base 110 may be provided with a stopper-moving track 113 on its surface. The 
stopper-moving track 113 guides a stopper 122 provided on the swivel body 120 so that 
movement of the swivel body 120 is limited to, for example, a semicircular rotation. A slot 114 
is formed at a part of the stopper-moving track 113 so that a first pipe- spring 140, as will be 
described below, can be fixed thereto. The base 110 has a through hole 115 in a center thereof 
for passing an electric cable therethrough. At least one boss 117 may be formed on an under 
surface of the base 110. 

[0093] The swivel body 120 is rotatably connected to the through hole 115 at a center of 
the base 110 in such a way that a rotary shaft 121 of the swivel body 120 is fitted into the 
through hole 115. The rotary shaft 121 is preferably circular shaped and with a litde small outer 
diameter compared to an inner diameter of the through hole 115. Such a rotatable structure of 
the swivel body 120 and the base 110 enables rotation of a display unit relative to a main body in 
an electronic apparatus. The swivel body 120 also has a through hole 125 in the center of the 
rotary shaft 121 in order to pass an electric cable therethrough. 

[0094] Extended bars 126, 126' are formed on both sides of the swivel body 120 and 
may be provided integrally or separately with a shaft 127. A rotary body 130 with at least one 
combining hole 132 is configured to be rotatably fitted into the ends of the extended bars 126, 
126'. The rotary body 130 may be with an inner hole 133 for insertion of the shaft 127. A slot 
134 is formed at a portion of the inner hole 133 so that a second pipe-spring 135 can be fixed 
thereto. The second pipe-spring 135 functions to limit elastically the rotation of the rotary body 
130 with respect to the shaft 127 so that the rotary body 130 can be rotated only when a certain 
force is applied thereto. The second pipe-spring 135 may be ring-shaped and have a portion 
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which is opened. A lengthened portion 136 may be formed in the exterior on the open portion 
of the second pipe-spring 135. The lengthened portion 136 is fitted into the slot 134 so as to fix 
the second pipe-spring 135 to the inner hole 133. 

[0095] The first pipe- spring 140 may be configured to be installed in the gap between the 
through-hole 115 of the base 110 and the rotary shaft 121 of the swivel body 120. The first pipe- 
spring 140 may be ring-shaped and have a portion which is opened. A lengthened portion 143 
may be formed in the exterior on the open portion of the first pipe-spring 140. The lengthened 
portion 143 is fitted into the slot 114 of the stopper-moving track 113 so as to fix the first pipe- 
spring 140 to the inner through hole 115. The first pipe-spring 140 functions to limit elastically 
the rotation of the rotary shaft 121 with respect to the base 110 so that the swivel body 120 may 
not be rotated arbitrarily. The lower edge 140' of the first pipe-spring 140 also functions to 
limit the rotation of the rotary shaft 121 by friction with a first cover 160, as will be described 
below. At least one groove 141 may be formed on the lower edge 140'. 

[0096] A first cover 160 with a through-hole 160' at the center thereof may be fitted into 
the lower surface of the base 110. The first cover 160 has on its surface at least a protrusion 161, 
which associates with the groove 141 of the first pipe-spring 140. When the protrusion 161 is 
fitted into the groove 141 during the rotation of the swivel body 120, it gives a click- feeling so 
that a certain position on the rotation can be sensed. The first cover 160 also has on surface 
thereof at least one combining hole 163. 

[0097] A second cover 170 may be configured to be installed on the lower surface of the 
first cover 160. The second cover 170 may be approximately circular shaped and have a 
through-hole 170' at the center thereof. At least one side 175 of the second cover 170 is partially 
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cut-off, as shown in FIG. 15A, to accommodate the protrusion 161 of the first cover 160. The 
second cover 170 is also provided with at least one combining hole 173 corresponding to the 
hole 163 which allow the covers 160, 170 to be fixed to the swivel body 120 by, for example, at 
least one screw 177. 

[0098] The invention provides at least the following advantages. 

[0099] The invention provides a miniaturi2ed swivel hinge assembly. For example, since 
the cutout portions are formed at both ends of the base of the swivel hinge assembly according 
to embodiments of the invention, the size of the swivel hinge assembly can be made relatively 
small. 

[00100] Further, the invention improves the degree of freedom of design for a main body 
in an electronic device employing a swivel hinge assembly, in particular for the top surface of the 
main body. Furthermore, the invention makes efficient use of a main body in an electronic 
device employing a swivel hinge assembly. Also, the invention provides an external design of an 
electronic device employing a swivel hinge assembly which is simpler and more beautiful than 
prior art devices. 

[00101] Further, since the vertical and horizontal axes of rotation for the swivel hinge 
assembly according to embodiments of the invention are not offset from each other, the display 
unit can be rotated such that the position of the display unit relative to the main body is not 
changed. 

[00102] In addition, since the area that the swivel hinge assembly occupies on the main 
body is further reduced, the keyboard can be shifted as rearward as possible on the top surface 
of the main board. Therefore, the keying operation can be more conveniently performed. 
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[00103] Further, the opening which allows the base of the swivel hinge assembly to be 
rotated smoothly can be covered with the cover plate and the swivel hinge assembly does not 
protrude toward the rear of the main body according to embodiments of the invention. 
Therefore, the external design meets aesthetic requirements and is preferably to prior art designs. 

[00104] The foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the invention. The present teaching can be readily applied to other 
types of apparatuses. The description of the invention is intended to be illustrative, and not to 
limit the scope of the claims. Many alternatives, modifications, and variations will be apparent to 
those skilled in the art. In the claims, means-plus-function clauses are intended to cover the 
structures described herein as performing the recited function and not only structural equivalents 
but also equivalent structures. 
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